Immunologic response of athymic rats to Schistosoma mansoni infection. II. Antibody-dependent mechanisms of resistance.
The responses of congenitally athymic rats to Schistosoma mansoni were compared to thymic reconstituted, heterozygous littermate controls, and inbred Fischer rats. The mechanisms of the impaired resistance of athymic rats to initial exposure and re-exposure to S. mansoni were investigated by the study of various parameters of antibody response. The uninfected athymic animals demonstrated normal levels of total IgM but reduced levels of total IgG2a and IgE. After infection with S. mansoni, the immunoglobulin increases in athymic rats were less than those observed in heterozygote control rats. In addition, the level of anti-S. mansoni IgG antibody, utilizing ELISA assay, was reduced. Furthermore, the functional avidity of the IgG2a antibody, which was produced by the athymic animals, was significantly lower than that of control heterozygote and Fischer animals. Similarly, the levels of IgE and IgG2a anaphylactic antibodies were reduced in the congenitally athymic animals. After thymic reconstitution and exposure to S. mansoni of the congenitally athymic animals, all of these parameters became similar to the analogous value obtained from exposed heterozygous and homozygous animals. In vitro studies of antibody-dependent cell-mediated cytotoxicity (ADCC) activity indicated that the antibody response of the congenitally athymic animals was characterized by significant reductions in IgE-macrophage-mediated, IgG-eosinophil-mediated, and IgE-eosinophil-mediated cytotoxicity directed against schistosomula. These results, coupled with previously reported in vivo observations, that athymic animals produced antibody that was less capable of transferring resistance in adoptive-challenge experiments, suggest that the mechanisms of impaired resistance in the congenitally athymic rat may involve the failure to develop adequate, functional ADCC mechanisms. As such, these studies suggest a relationship between in vivo resistance and possible in vitro mechanisms of that resistance.